Sciatic Nerve Intrafascicular Lidocaine Injection-induced Peripheral Neuropathic Pain: Alleviation by Systemic Minocycline Administration.
Peripheral nerve block guidance with a nerve stimulator or echo may not prevent intrafascicular injury. This study investigated whether intrafascicular lidocaine induces peripheral neuropathic pain and whether this pain can be alleviated by minocycline administration. A total of 168 male Sprague-Dawley rats were included. In experiment 1, 2% lidocaine (0.1 mL) was injected into the left sciatic nerve. Hindpaw responses to thermal and mechanical stimuli, and sodium channel and activating transcription factor (ATF-3) expression in dorsal root ganglion (DRG) and glial cells in the spinal dorsal horn (SDH), were measured on days 4, 7, 14, 21, and 28. On the basis of the results in experiment 1, rats in experiment 2 were divided into sham, extraneural, intrafascicular, peri-injury minocycline, and postinjury minocycline groups. Behavioral responses, macrophage recruitment, expression changes of myelin basic protein and Schwann cells in the sciatic nerve, dysregulated expression of ATF-3 in the DRG, and activated glial cells in L5 SDH were assessed on days 7 and 14. Intrafascicular lidocaine induced mechanical allodynia, downregulated Nav1.8, increased ATF-3 expression in the DRG, and activated glial cells in the SDH. Increased expression of macrophages, Schwann cells, and myelin basic protein was found in the sciatic nerve. Minocycline attenuated intrafascicular lidocaine-induced neuropathic pain and nerve damage significantly. Peri-injury minocycline was better than postinjury minocycline administration in alleviating mechanical behaviors, mitigating macrophage recruitment into the sciatic nerve, and suppressing activated microglial cells in the spinal cord. Systemic minocycline administration alleviates intrafascicular lidocaine injection-induced peripheral nerve damage.